Use of maximal bicycle exercise testing with respiratory gas analysis to assess exercise performance in patients with congestive heart failure secondary to coronary artery disease or to idiopathic dilated cardiomyopathy.
Analysis of respiratory gases during maximal treadmill exercise testing has been used in patients with congestive heart failure (CHF) to detect the lactate threshold, presumed to reflect the onset of skeletal muscle underperfusion, and maximal oxygen consumption (VO2), the point at which VO2 plateaus with increasing work due to exhaustion of peripheral oxygen delivery capacity. To determine if this approach is also useful during maximal bicycle exercise testing, ventilatory, hemodynamic and systemic lactate responses to bicycle exercise were measured in 48 patients with CHF. Ventilatory responses also were assessed in 12 normal subjects. Exercise increased VO2 to 24.8 +/- 3.9 ml/min/kg in normal subjects and 13.9 +/- 3.7 ml/min/kg in patients with CHF (p less than 0.001). In all but 1 patient the VO2 increment over the last 3 minutes of exercise was comparable to that in normal subjects exercising over identical work times, suggesting that maximal VO2 was not achieved. Moreover, in patients who exercised for less than 6 minutes, a ventilatory lactate threshold could not be identified. In the 33 patients who exercised longer, a ventilatory lactate threshold was identified in 31 and correlated well (r = 0.81) with blood lactate threshold, as defined by the VO2 at which lactate increased 5 mg/dl over rest levels. However, the 95% confidence limit for predicting blood lactate threshold from ventilatory data was +/- 200 ml/min, a large range relative to the measured ventilatory threshold (570 +/- 132 ml/min). These data suggest that in patients with CHF, respiratory gas analysis during maximal bicycle exercise cannot be used to measure maximal VO2 and provides only a general index of blood lactate behavior.